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are mainly caused by compression and expansion of the mantle associated with poly-

morphic, phase and electron transformations, or chemical alterations. Deep-

seated faults originate in the upper mantle hundreds or at least tens of km deep.

The main types of faults located in the Ukraine are: 1) ancient Proterozoic faults

‘in the Precambrian basement; 2) faults of different ages, expressed in the basement

as major stages and separating principal structural features or their components;

and 3) transverse (sometimes longitudinal) faults cutting across the main structures

and separating them into individual blocks. In addition, there are many faults ia

the sedimentary strata which are directly or indirectly associated with the block

i movement of the basement. The study of the deep-seated crustal structure of the main
geotectonic features of the Ukraine is based upon geophysical, mostly seismic, in-

vestigations. The .'block-type structure of the crust has been established, and a

number of deep-seated faults have been located. A general feature is increased

crustal thickness under uplifts and decreased thickness under depressions. It has

been found that the granite layer contains shallow gently sioping seismic discon-

tinuities, which may either separate different structural stages and rock complexes

or represent purely physical boundaries. The Ukraine has been divided into structural

zones on the basis of geological and geophysical ‘data, and detailed characteristics of

all. zones are given.  Orig. art. has: 2 figures.
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AUTHOR: Subbotin, S. I.; Gurevich, B. L.; Kuzhelov, T. K.; Sollogub, V. B.;
Chekunov, A. V.; Chirvinskaya, M. V.

TITLE: The plutonic formation on the territory of the Ukrainian SSR according to
data from & geophysical study

SOURCE: Ref. zh. Geofizika, Abs. 4Gl3

REF SOURCE: Sb. Geol. rezul'taty prikl. geofiz. Ceofiz. issled. stroyeniya zemn. ,
kory. M., Nedra, 1965, 56-59

TOPIC TAGS: geological survey, area description, geomagnetic field

ABSTRACT: The main relationship between the anomalous gravitational field and the
I geological structure of the territory in question is the linearity of the field in

the regions of deep submersion of the Precambrian foundation and the mossaic-like
arrangement of the shallow surface Precambrian bed. The geomagnetic field anomlies
mainly reflect the internal structure of the Precambrian foundation, i.e., Proterozoic
folded linear regions and prehistoric plutonic localized objects of the basic and ul-
trabasic rock. In the regions where large subcambrian deposits were formed the geo-
magnetic field anomalies mainly reflect the presence of shallow effusive bedrock. A
large number of plutonic breaks and "feathered" cracks were established from the data
of selsmometry, gravimetry, and by other geophysical methods. The thickness of the

UDC: 550.311(477)

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6"



| "APPRQVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6

TTUTTTTREEEAL

KOROTKOV, Sergey Nikit{ch; KRAVCHENKO, Semen Moiseyevich; SUBROTIN,
Semen Semenovich; BPRISOVA, G.A., red,; BRODSKIY, M.P.,
“"tekhn, red. .

[Manufacture of custom-made outerwear]Iggotovienie verkhnei

odezhdy po individual'nym zakazam, Moskva, Gostorglzdat,

1963. 301 p. (MIRA 16:4)
(Tailoring)

S 8

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6"



V"APPROVED FOR RELEASE 08/26/2000 CIA RDP86 00513R001653720001 6

s

L 15566-63 EFR/iTa (vl /RDS AFFTL/ASL Fo-dy E '"«’,}::

ACCESSION NRs AP200280k 5 /0207 /63 /000/003 /COkS /00

AUTHORSt Mitrofanov, V. V.; Sabtotin, V. L.; Topchiyan, M. E. (hovosibirsk)éa_,

- oA

[1TLE: Measurement of pressure in & spinning Lraneversc wave 23
SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 3, 1563, 45-LG-

TOPIC TAGS: detonation, gau dynunics,; pressura, experiment
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Couputations shew that (in the transverse wave)
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' obtained. All of the oscillogrems in the tests described in the article were
" repeated many times, Therefors, the {low schems {n the spinning wave given Ly
; the authors listed in the biblicgraphy can be considered definitely confirmed. ;
{"Phe authors are grateful to S. V. Voytsekhovskiy for his attention to this work.” e
- Orig. art. has: U figures, '
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TITLE: Study of the performance of composite rolling-mill rolls
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SOURCE: 1IVUZ. Chernaya metallurgiya, no. 10, 1965, 84-89 .

TOPIC TAGS: composite roll, rolling mill, cold tot%&ng, hot rolling

e
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ABSTRACT: It is shown that the working surface of'‘rolling-mill rolls can be easily
renewed and roll changing eliminated by using rolls of the composite type, con-
sisting of a fixed central core surrounded by two semi-cylinders that are fitted to-
gether. Rolkls of this kind (Fig. 1), have been experimentally used for 10 moaths in
the cold rolling of lead, aluminum, and copper and in the cold and hot rolling of
low-carbon steel. It was thus established that the fastening of the semi-cylinders
to the stecl core of the roll is sufficiently atrong and reliable even under condi-
tions of extra-high loading. This new design dispenses with the need for roll
changing, since now the roll core is a permaneut part of the rolling staud end only
the semi-cylinder need be replaced. The new design i3 suitable for both smccth and
grooved rolls., This was also confirmed by laboratory tests ou models of two- and

i
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four-high mtlls, and by the concomitant analysis of rolling kinograms. On entry into
the area of deformation the gap between the jolnts of the semi-cylinders decreases
owing to the compacting pressure, thus preventing any flowage of metal into the gap.
The elimination of roll changing increases the productivity of rolling mills, while
the fact that the roll core is now a permanent fixture facilitates the entire tech-
nological process aand its automation., Orig. art. has: 5 figures.
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TITIE: Cold-cathode-tube switch with & wide rangs of switching opeeds
SOURCE: DPribory* i tekhnika eksperimenmf[n'b. 2,196, 109-111

TOPIC TAGS: switeh, electronic switch, multichannel switch, cold cathode tube,
MihT-90Ts cold cathode tube ’

ARSTRACT: A multichannel MIWT-90Ts-tube oswitch with an adjustable switching
speed of 0-30 ke is brielly desecribed. The switch can provide an wmlimited
nwibey of oubkputs with an output-pulse beight of over 50 v. Its basic circuit

is shesm in Fige 1 of the Enclosure. In cennecting the switch to a los-impedance
lond, a pusce~-forming circwit whose circult diegrem is supplied is reccmended.
Orig. arts has: 3 figures.
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n(t) is moasurable., A4 theorem and lemma aro proven for tl;g cm:zﬁﬁt;j‘ c(:f: a.‘z:,
iz.xtegral funnol satisfying the Caratheodory condition‘\s_‘: ) ;‘o; ety Zu v)’
v), G(%, s, u, V) ara measurable with respect to t, ,ts (o .

and coninuous with respect to (u, v) for nearly every i, (t,6J. ‘ )
Tac author thanks M. A. Krasnosel'skiy and Yu. G. Borisovich for discussion oi
the problems. The author also thanks A. D. Myshkis for observations and advice
on the cditing work. Orig. art. has: 8 formulas. [JPRS: 40,100
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* AUTHORS: Flerov, G. N.; Karnaukhov, VeAe} Texr-Akop'yan, G. M.;
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TITLE: On proton decay of radioactive nuclei
SOURCE: Zh. eksper. i teoro fiz., Ve 47‘ no. 2' 1964‘ 419-432

TOPIC TAGS: radioactive decay, proton decay, proton radiation,
' heavy particle, Coulomb repulsion force, alpha particle reaction

ABSTRACT: This paper is an elaboration of a previous report (ZhETF
" v. 45, 1280, 1963) and contains additional new data on observed pro- -
ton emitters. Experiments on proton decay of radioactive nuclei,
using the internal beam of the heavy-ion cyclotron of OIYal, are
described and data are presented on two types of proton emitters
* obtained by bombarding nickel with beams of Ne20 and 016. The first
(one of the light isotopes of neon or magnesium) has a half-life
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. (85 + 15) x J.O-3 s8ec and emits protons with energy 5 + 0.2 MeV. The .

| second has a half-life 23 + 4 sec and emits protons with energy

2.5 £ 0.2 MeV. It is concluded on the basis of several experiments

. that the second emitter is one of the light isotopes of Kr or Br,

' so that sub-barrier protons are emitted (height of the Coulomb

‘harrier is ~£.5 MeV). It is most probable that the protons are
emitted from the daughter nucleus following the positron transition
with which the measured half-1ife is connected. The emission of
«$5 MeV protons is similar to the emission of delayed neutrons. The
emission of 2.5-MeV sub-barrier protons is analogous to the emission
of long-range alpha particles by heavy nuclei. It is also shown
that in thz case of the a2.5~MoV proton emitter another possible
mechanism is nroton decay of configuration isomers. Further work

j is planned for an experimental detexmination of the mechanism of

the observed proton decay and for a more exact identification of the

obtained protons. "The authors are grateful to E. 2. Ry*ndina and

her co-workers for much preparing the silicon detectors, which were

—— e
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“i essentially in the present work. The authors thank V. Titov and V.
| Chugreyev for construction work, Ye. A. Minin, N. Danilov, and B.

i Bichev for help in preparation for the experiments, and the cyclo-

. tron crew headed by A. N. Filipson for the irradiation.” Orig. art.

{has: 11 figures and 2 tables.
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! (Joint Institute of Nuclear Research)
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1 - gates, 2 - blocking circuits 3.-d?xw1§emtw¥w( "1 fferential)

5 - high frequency modulation, 6
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ZENKEVICH, BeAs, SUBBOTIN, V.I,
The Critical Heat Flux for Burnout in Water under Corditions of Restrict-
ed Flow
(Kriticheskiye teplovyye nagru'ld. pri vynuzhdennom dvizhenil vody, nedogre-
toy do kipeniya Russian)
Atomnaya Energiva, 1957, Vol 3, Nr 8, pp 149 =- 152 (U.S.S.R4)

For efficiency reactors it is necessary to lnow the critical thermal
stress of tubes if in these tubes water is in motion which has not yet
reached the saturation temperature within the pressure range of 140-220

ata. .

An experimental apparatus is described by means of which the following
experimental determinations were carried oute &) Transition of boiling
accompanied by formation of bubbles to complete boiling is determined
by the weight of the flowing velocity ‘g of the water by the temperature

difference M’H -, which must be bridged until complete boiling occurs,

and by the pressure which is characterizéd by the ratio Vt/y® - V!,

V' and V" are the specific volumes of water and steam respectively at
saturation temperatureg b) For the computation of the critical thermal
stress Q. within the pressure range of 140 - 210 ata, of the welight ve-

locity of water of 3,10° - 18,10° kg/M*, and a temperature difference
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The Critical Heat Flux f
ed Flow or Burnout in Water under Conditions of Restrict-

°

of 10 -~ 100 © C the following empirically found formula can be used}
Uy = 590 ¥ 0% 4y, 0933 (VI
t

1,8
)7% keal/u?
s cal/M*h

Not given
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#5

AUTHORS: senkevich, B.A. s Subbotin, V.I., Troyanov, M.F.  Bg-h-19/23
Subbotin, V.I.,
TITLE: The Critical Thermal Load in the Flow of Jater Over a Tube in

the Longitudinal Direction, Which has not yet Attained
Saturation Temperature (Kriticheskiye teplovyye.nagrazki pri
prodol'nom omyvanii ouchka trubok vodoy: nedogretoy do temperatury

nasyshcheniya)

PERIODICAL: Atomnaya Energiya, 1958, Vol. k., Nr L, pp. 370-372 (USSR)

ABSTRACT: Experimental determination of thermal load was carried out by
means of a special apparatus, a sectional view of which is

given. The tubular fuel elements ( two different variants) were
ut together in groups of 7 or 19 each in a working channel.
Lattice spacing: equilateral triengle with & = 6 mn) .
For the determination of the critical point of the regime thermo-
couples, which were fitted in the channel, were used.
The critical thermal flux (q,p) was determined from the eleotric
power developed and was checked by the thermal balance of the

water.
Card 1/2 If the g -values in dependence on (K;) are drawn both for the

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6"
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The Critical Thermal Logg in the Flow of Water Qver a
Tube in the Longitudinal Direction, Which has not yet

Attaineq Saturation Temperature

8roup of seven as welj as for that of nineteen tubes,
be found that there ig g00d agreement between the values ang
the theoretically derived relation. There is, however, a

deviation between the va
is Probably due
are 3 figures, ang 2 Sov

SUBMITTED; November 25, 1957

lues for 7 and for 19 tubes, which
to the experimental conditions. There
let references.

1. Water——Thermodynamic Properties 2, Water—-Testing equipment
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. w oud of the articles.

T lﬂwaﬁn I¥s 8,4, Water-water Pover Reactors (VVER) in the USSR 198
[ (epart wo. 318s)

o PIM SN E3aReS., AWM. CGluihoy, V.V. Goncharqv, A.I. Kovalev
an. M.Nn Skvortsov. mﬂwfvw-w?&am Blezants .mwn-tanﬂ.ra«aqlkl.
Reactors of Atomlo Power Plants (Report No. 2156) 119

uzhilin, Q.N. and V.I. Subbotin, Cooling Water-water Reactors
eport ¥o. M) et

|

kR COVERAGE: This 1sthe seoond voluwe of & six-voltwe collectien om the pesceful
ﬁl" Use of atomic ener, :

2{N) PHASE I BOOK KXPLOTTATION 80v/2583

Intarnational Conference on the foaceful Uses of Atomie Rngergy.
. 2nd, Geneva, 1958,

Doklady sovetsktilth uchenykh; yadernyye reaktory 1 yadernaya ener-
tila, (Reports of Soviet Solentists; Nuclear Reactors and
"nnolﬁ Powar) Noscow, Atomizdat, wmmm.: 707 p. (Series: Ite:

Trady, w21, 2} ®mats 2225 insertsd. 5,000 voples printed.

Osneral Bds.: N.A. Dolleshal, Corresponding Neaber, USSR Academy of .
Salenses, A.K. Krasin, Doctor of Physicsl and Mathematical Scilences, |
A.I. Leypunsiiy, Member, Ulrainian SSR Academy of Sclencen, I.I.
Bovikev, Corresponding Wember, USSR Academy of Sciences, and V.3,
Pursov, Dootor of Physical and Rathematical Sclences; Kd.: A.P. o
AlFab'jud; Tech, Bde: Te. 1. Mazel'. .

FIRPOSE: This book is intended for sclentists snd engineera engaged
in resctor designing, as well as for professors and students of
Righer technical schools where resctor design is taught. /

&Y. The stx volumes contsin the reports pra-
. sented by Soviet scientists at the Second Intemational Conference

on Peaceful Uses of Atomic Energy, held from September 1 to 13,
1958 in Geneva. Volume 2 oonalsts of three parts. The first is
devoted to atomic powsr plants under construction in the Soviet
nion; the mecond to experimental and research reactors, the ex-
periments carrled out on them, and the work to improve thea; and
the third, which is predominantly theoretical, to prodlieas of
aucleer reactor physice and construction enginesring. Yu., I.
lorysiin 1s the sclence editor of this volume. 3See SOV/2081
for titles of all volumes of the set. References appear at the

Dolleshal:, N, A., A.K. Krasin, N.A. Nikglazey, A.N. Grigop’ t
RS 67 . " EXGEFTONTE of ‘OpAFiting the Pt Rtonts Posat
2L A3ETIRSEG Flant'¥ York Under BotlIng Tonattaens oo
Report So. 2183) 15

Dollexnal', N.A., mm‘la.lb.borr P.I. Maghcheokay, A,N. Qrigor'zaatse,
- _Ylorinaidy, M,Ys. Ninashin, A, Yensl'yanov, N.M. Firuahev,

YoKa 35 i Xu. X. Mityayav, and AN, U5Tanin, A Qrapaltés=-—s

ursniza Rsastor WItHRigy Prsdfure Steam Supérheat {Report No.

239) 36

Alelsandroy P, oL A ..Brandaus, AT, Brandaus,

SR UTaes B ba. Gasa b rgnay: Ay Brandaus, Skins

e Atomlc a.u:uvo_-nzo.u:ov{ mo

Jixintsex,.. T, ¥. and B.0. Palegikh. Radiation Safety System of
the Atomic Icebreaker (Report No. 2518) 87

134

Yeraakov, V.3. and I, V. Iynnor. A Study of Unsteady Heat Trans-
“for in ESat-pruducing Klements of Nuclear Reactors (Report
¥o. 2470) 153

Ivanovelty, N.A., V.I. Sudbdotin, and R.Aa lshalny. High-speed
WEOT T REGUrLIg tHE HeATTranster CosFfioient in thr Pips
(Report ¥o. 2475) 166

ln-«.g u.<.n.u=uvgq.x..;n. !a?a.
Igﬂm.nmr.\wm E.Suumw.-.. Ewbﬂum:.»!owoun B hetnd bt
Pipes {Msport No. 2210 176

a Yo .R, Xc 1c8 of Nuclear Puel i Fast Tower Re-
sotors (Report Mo, 208 )

Belxin, VB, B reooniiayiy . S1ganay

Thermal Feutron Density DI "la.r»«.%.n g o Aot Ly StY=dey,

188

Along the Radi B
"“-oﬂowwnw- of Rod-shaped Heat Produc ing wmono:an ;unowm

s e e
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5/1 37/60/000/010/002/0140
// 2950 A006 /A001
Trenslation from: Referativnyy zhurnal, Metallurgiya, 1960, No. 10, p, 5, # 22408
AUTHORS ; Kirillov, P.L,, Subbotin, V.I., Suvorov, M.Ya,, Troyanov, M.,P,

TITLE:

PERIODICAL; : Vopr, teploobmena, Moscow, AN SSSR, 1959, pp. 80 - ¢

TEXT: The authors studied heat transfer in a round Cu-tube to an eutectic
22% Na-78% K alloy. It was established that the value of the coefficient of heat
transfer from the wall to the liquid metal increased with time and attained a
stable value within about 800 hours of operation; this value 1is in a satisfactory
agreement with thg Martinella - Lyon (Martinella-Layon) theoretical formula Nu =

= 7 +0.0025 pe0.8

AN,

Translator's note: This 1s the full translation of the original Russian abstract,

Card 1/1

0001-6"
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21(9), 24(8) 30V/89~f-4~2/27

ATTHORS : Kirillov, P, L., Subbotin, V. 1., Suverev, 1, Ya,,
Troyanov, ., F. TTe———

TITLE; Heat Transfer in a Tube %0 a Scdiur-Fotassium Alley end 4o
Mercury (Teplootdacha v trube k splawy natriya s kaliyen 1
k rtuti)

FERIODICAL: Atomnaya energiya, 1953, Vol £, mnr 4y I 382-370 (USSR)

ABSTRACT; Into a circular tube system nade fron &Kh18N9T) steel a liguii
Na-K-mixture and/or liquid mercury is pumped by rmeans of
electromagnetic bumps through a measuring tube (made of brass
or nickel, diameter 22~40 mm, wall thickness £-7 mm, tctal
length 2200 mm, length of heated rart of the tube ~ 1100 om),
and the heat transfer is measura2d., VYor %hig Durvnose a mohile
gapecial thermocouple (a section.i iraving o which is siven?}
is constructed. Further shermocougles of various conpasivion

CIA-RDP86-00513R001653720001-6"
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S0V/89-6-4-2/27
Heat Transfer in a Tube to a Sodium-Potagsiup Alloy and %o Hercury

conirol, Search thermocouple may be let into the Na-X and
Hg current Tespectively, For the purpose of measuring the
electromotive force generated by the thermocoupleg the
rotentiometer PPTN-1 is used in conjunction with g mirror
galvanometer M-21/4. The Nak circulates through filters ang
cooling trap, so that the oxygen content in the Na-K-circula-
tion may be reduced down %0 0.003 ¢ by weight. On the bagis
wing ccneclusiong may be
cients for Na-gK were deter-~
mined twice, vig,: a) from the wail temperatures of thie measur.
ing tube, and b) fropm the temperzture distribution of the
flowing Na-K. Fronm both measurements it may ne concluded
that a contact resistivity to hegs: exigts, whick varies with
time. The amount of the thermal contacs Te3istiviiy depends
on the oxygen content of the Ma..; 1llor, It i3 grapkicelly
Tepresented as a function of sime (Flg 5%, 2) Measurement of
the heat transfer coefficients nf nizkel {measuring tube na-
terial) on Mercury shows that n. 4y ronal ontact resistivity
exists, Thus, the material of 44 - vash gurface influances
heat transfer. 3) By using the ao
Posgible to fing out that she yes

1
i2 Thermocouple i% was

| ]
[Sd
i
Ui

are nof falgifiag i

720001-6"
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S0V/89-6-;.2/27
Heat Transfer in a Tube to g Sodium-Potagsing 4lloy and to Yercury

boundary effects and that the l:n~-th of the heat stabilizaticn

for the hydraulically stabilireq current is 10 1/4 (1/q - \
the specific length of the hewad part of the ueasureg Aiag nigd,

4) For the case mentioned under 2), the data obtained agrze

well with the date obtaineqd fron references 4 and 5. The heu<

transfer coefficient may be rapresenteg by the equation

Hua = 7 + 0,025 (E Pe)o°8, where g =4 , There ave 9 fisures,
T 1 table, and 10 references, 6 cf vhich are Soviet,

SUBMITTED:  June 25, 1958
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PIASE 1 BOOK TXPLOITATICN 211/L96

Akademiyn nauk SSSR. Inergetichaskly Lnatitut

tmen (Comvection and Radiation Beat ixchasge)

vary tepl
Roavektl 1 luchistyy Lep o9 24, p. Errats #lip insertad. },200 copied

Moseov, 1ad-vo AN S33R, 1960,
printed.
Bd.t M.d. Ridheyev,
.1 V.V, Brusgul'. .
PURPGSR: The book is intended for scisntiste and enginsers varking in various
branches of scleace
fer prodlems.

COVIRAGE: Tbe book ccosiste of 19 original erticl

Aesdemiciang ¥d. of Publishing Houses 0.9, Gorshkav; Tech.

and industry concerced with thersodyoamics and beat trens=

o8 on varivus prodlems in thermo~
1 mschaniza of hest trensfer

yel-¥ol Y ts are dlscussed
¢mantos. Tbe fo et ot termination of thermopbysical

Prog: tecsification of heat exchange, de

vzv“"“ﬂuu WM opecating sedls, heat transfer in supersonie flov of gas, erd

scmiustion chambars and mualesr ﬂ.nn”u-m
bed. K ach article describes

Fivbipry ’ abtained are given. The lata way

at exchangers, aluays teking aceount of

tablea of the axparizental dats
ealaulstions of beat transfer end he
B I A I T T PSP e e
Wikheyer, M.A., 5.3, 7ilizosov, and m..\prﬁ.ﬁcunusy Investigation of Beat
.. Bxohange sad Hydraulle Realstanse of Vater Koving 1n Pipes
Pohelkin, 1.M. Heat Transfer in Vertical Fipes in Eatural Comvestion-

[iunsndactrt Miviisi,
Alad! Teq 808 mmmbg Critical Thermal Curremts in Boiling
TEdsrbented Vatar in’ els of Coxplex Porm (1CC ats pressure)
*Alad'yer, 1.7., 1.0. Dodonov, and V.3, Udalor. Expsrizentel Ceta on Heal
Transfer in Bubblifog Boiling of Underbsated Vater in ?ijes

Usmangy, A5, Cetsralisation of Experimental Data on Viscosity axd Heat
Tondictivity of Ligquid Metals

Mrianov, v.8., and .u.u..ln@nh»h' u!o-pwu-n»nnuanvnwudo:-onnolgbon
.23 Mm&!ﬁa in « Combustion Chasber

Polrak, L.~ Railation Heat Exchange of Bodies With arbitrery 1 L.
o Surfsce Reflectiss - nleatrices

S
Filinonov, S.8., B.4. Xhrustalev, and V.N. Adrianov. VFessurwaent of the

Componeats of ConSined Convection and Baliation Eeet Rxzharge by the MNethod
- af Tvo Madicesters

s iy T L o I e

re .
adriarav, 9.0, Rediopetrie lastrument for Meaduring the Plow of Radistion

Dul’ner, G.X. Theory of the Best Regime of Some Constructions of fadio—
“#Tactronlc sratailations

“Dul'nev, CA., G.P. Pokzotskaya, aod 2.1. Smirvov. Engimeering Mathod for
Calcuiating the Teat Regire of Radlcelectronie Equipeent
uo:umnql.-. Thesmal Modellirg of tha Heat-Producing Elemests of an Atomic
.Iauihwoq- A.G., azd A.I. Beresbaoy. Investigatioz of Molerilar and Therade
Diffusicn by the Sixllazity Helhol-

P.a, Mshakoy, and A, AL Shalskbar. Measuriag

Minashio, V.¥s., ¥,
Torsten 22 Isctherzs in the Ragise i tze Lo-

rror Comnectal
eaticn of Thermceciples

~ -
Yilimonov, 5.5,., end 2.4 Thrugtaley, Calzulaticn of Heat Lxchurgw end 8y~

dmailias Destetsmem in Lemtmar Watims af Plulds iz Bines
Motliez of Flulds iz Pipes

Alad'yev, 1.T. Eeat Trunsfer in Bubbling Bolling
RO ekt ket

AVAILAZIE: Library of Congresa

Theory snd axpesizantal tacheiquea

he conditions of the axparizsot ecd
be useld for

107

118

W

145
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50v/89-8-1 -4/29

AUTHORG!S wirillov, P. L., Kozlov, F. A, S:EESEEELgi;’E;,
parcenin, N M.

TITLE: purification of Sodium From Oxides and Mathods of
control of Oxlde content

PERIODICAL: Atomnaya energlya, 1960, Yol g, ¥r 1, PP 30-30 (USSR)
ABSTRACT: Oxides in sodium used in liquid heat exchangers in

reactors produce corrosion and tend to produce deposits
in cecoler parts of the contours wnlch can cause clog-

ging. The authors 1nvesnigated, therefore, cold traps
for oxides and a plug 1ndicator for oxldes. They
wanted LO avold chemlcal methods which, pesicdes belng
complicated and time-consunlng, pecome extremely

complex Ln tne case Or radloacziblive sodium., The setup

on Fig. utilizes the woell-known relation between

the solnnility of oxyoen in codl ouoand 1¢s teomperature:
RN

H' == 2,7 . '1(_)~‘ . *ll") ‘,r\' (‘)

APPROVED FOR REL
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Pnriflcatﬂon o Dodium From Qrldes
and Methods of control of Oxide
Content

where W 18 solupllity of oxyge!
temperabure (°¢). It malkes possi
ontent. As soon as he temperad
helow of saturation - xides 3
sodium, ecl 1 place, clogrging the slots
on the main e, Y 1ow of godlum decreases
g Snown in Flg. 3. saried oxygen concen-
welsht, the temperature
and the sioe of slots crpem 0.5 X
1 mm. The aumper of slots should be
o reduce affects ol ac¢ logging.
The readings were independent of ing rate of
aodium while the oxyaen concentration varied petween
0.003 and 0.02% welght, the metal veloclty petween
2,5 and 13 m/s€c, and the rate of denrease of the
“etween 0.3 and 379 C/min. Table 3
v n the method described here

and the e ] alvsis. The authors investigated
the col in Fig. O On this figure,
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ahd Methods Ok
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. (1)
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ow m
gempera*Ure

indi("db’)l o

ion OL pl“' in the dlsk stop
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ObS n3 spov
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ot Sodium N he

arification L °
ggd Methods of Control Of

content

s of flow and
je (secondary

s of registered curéi‘
godium on the ltépé*ié

1) Emf og‘ma%gi{% [flow
e flap of Tng Ddwa~

Fig. oo Example
pemperature of
axlde indicatori

remperature o]

\
flow meter; (2)

—of g cE
I ES S
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ot Sodiuvm From Oxides 77210
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Purlficution
and Methods of contrcl of Oxide

content

Table 3. Oxlde content in the trap determined DY

the two methods, in &
Number of the trep | Date from the pata from the
jndicetor of gas analysis

oxlides

—
1 1,000+500
10 6,2007900
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purification of Sodium From Oxides 77210
and Methods of control of Oxide SOV/89-8—1-b/29

Content

% welght (t' 1is lowest remperature of the metal in the
trap); Q flow of metal through the trap in m3/n; Y s
specific gravity of ghe metal at the gemperature of
the contour, in kg/m H operating time of the trap
in hours. After discussing the conditions of validity
of Egq. (2), the suthors perform the integration and
obtained:

c=c" +(c,—c')em 3)

where C, 1s original concentration of oxygen 1in sodium;

n is number of times the whole amount 8F;sodium passed
Thi

chrough the trap during time T ; n = _%FL his

equation was used as a check on experimental results
since a removal of oxides from the trap reised the
experimental points apbove the calculated ones. The
authors glve detailed data about experimental results

APPROVED FOR :
RELEASE: 08/26/2000 CIA-RDP86-00513R00165372000
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stion of Sodiwn Fron Oxides ;210
SOV/89—8—1—&/2

purifice
and Methods of Control of Oxlae
Content
They concluded that

aps of gifferent slzes.
+he cold trap can reduce the content of oxygen in
sodiam down to 0.00E% welght, that any required reduc-
ponsible Ly proper adjustment of operatlng
the etficlency of the btrap inereases

are already doposited; that chips
in Lhe Lrap work petter than wire of 0.5 mm diamcter,
and that the capaclity of the trap increases with the
low welocliiy. The aubhors measured alsc the variation
of the ~oncentration of oxyuen as @ function of n (the
experimental points follcw gulte well the theore:ical
oupue from EQ. (3)) and the longitudinal yemperature
inatde the trap. ThRere ape b tables; 7
and 19 peferences, 8 soviet, 2 U.K.. 5 U.S.
The 5 mout rocent y.¥. and u.5. relferences ares: .
MeInhoosh, K. Bagled, J. Brit. Mucel. Epersy Confarencé,
3, Mr 1, 15 (1998); J- Wnites, duel. Set. ostrs., 1

290 (19%7); C. 3almoil, T. Cashman, J. Inst. Hetals,

with two &r

Lion Lo
conditions,
after some oxides

that

Ailsbribublon
rioureSs;
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77210

PN From Oxldes ,74 O 41429
purification of Sodiuwm rrom U~ R g-8-1-4,
a§1d~“flgéiaods of Control of Oxilde

P i -

ontent | ‘ - S
: 5 R. Neal, B. Voorn2ss, xlzcl;:onic,
{1} s [ . . . ] slec
T (}?)D)‘”’L 24 Y W, Brogocmndani, J. Amer. Ln
14, Hr 10, 3% -
Chem. Enpere, <

. : 1059
SUBMITTED: april 20, 1959
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1.1200,24.5200 77218
SOV/bQ-U—l—lZ/ S

AUTHORS:¢ Ioragimov, M. Kn., gubbotin, V. Ushakov, P. Ae

TITLE: Investigation of Heat Irradiation During Turbulent
Flow of Heavy Metals Through pipes. Letter to the Editor

PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 1, PP 54 -5 (U3SR)

ARSTRACT: Two setups were used, one for mercury and the othe

Jead and an eutectic alloy of lead an i (&

P1 + 56.5% Bi). Experiments with mercury.
pure mercury R-3 was sent through a suede filter.
circulated in the apparatus through a countercurrent
neat exchanger of 17 x 12.5 mm tube diameter made o
stainless steel 1KH18N9T. Water circulated in the
annular space L.5 mm wide, and the useful neat-exchange
region was 760 mm long. A region of hydrodynamic s-abili-
zation equal to 40 diameters was provided at the en-rance
to the heat exchanger. Auxiliary heaters on poth ends
prevented escape of heat along the tube, and the tempera-
ture at both ends was measured oY thermocouples. The
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neat transfer was thern determined in the usual way.

The arithmetlc average of the thermocouple tempera-
ture was used as the average mercury temperature vni:E
the average temperature on the heat-exchange surface
sas obtained after planimeter measurenents of the
temperature profile along the exchanger. Correction
was made for tne depth cf the vuild-in of the thermo-
couples. Lead and lead-bismuth alloy experiments.
Argon was used to prevent oxidation of tne 1iquid metal,
previously purified from oxides by nydrogen reduction.
Cnemical analysis showed that during the experiment

. Lhe OXygen content was practically constant at 1-16-

% welght. The tube wWas of 12 x 9 mm aiameter of stain-
less steel 1KH18NGT, with a orouched inner surface.
Tenperatur was measured using a resistance thermomeser
of platinum wire 0.07 mm in diameter, 1800 mm long and
taped every 118 mm. The thermometer was 33 diameters
aviay from tne origin of the heating region. Liquid
metal temperature at the entrance was also measured
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Experimental results
pVOCuuucd utllizing
gimilarity criteria:

o - mercury; © - lead;

- eutectic alloy lead-
Lismutn; % - eutectic
alloy 1ead-bismuth with
rhe addition of 0.1
magnesium; - according
to the quation in refer-
ence

7 (above

1
Nu = T.5 + 0,014 pe0-8;
_— = according
to the equation by yyon,

b4
ta = 7+ 0.025 Pe’’ 1%
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Turbulent Flow of HeaVvy Metals Througn Pipes.
Letter tO the Editor

The results agree with the Ed. (1) provably pecause
the 1iquid metals were not purified during the experi-

ment, and the heat—exchanging surface was not subjected

+o moistening. One can then assume tnat under such
conditions there existed 2 thermal resistance waich led
Lo disagreement with the curve obtained by using Ea.
(2). In later experiments the authors determined the

remperature field 1 t \ ¢ 1iquid metal.

Computing the coefficient i i i n by

extrapolalting the temperature

the walls, they obtained results in agr

(2). Kn. As “hachaturov, A. r. Snolokhov, Ve 1

petrovichev, Ve, V. Nomofilov, and O« Ve RemizoV took
puilding eq.ipment andgcollecting experimental

data. T 1s 1 figure; and 8 references, 5 Soviet,

1 U.Ke, 2 Uy.8. The U.Ke. and U<Se references are:

4. Brown, B. amstead, DB Short, Trans- ASME, 79, 279

(1957 ); R Lyors Chem. Engng. PTo&r-. u7, 25 (19513

card 7/8 g, Isakoff, T. Drew, General Discussion oOn Heat Transfer,
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£ arbul filow of liquid
: tions of velocity QI a ta?puiigzq Lor O hes
RBSTRACTS Pdlsa€+ rpulent temperature pg;Eéi ;;e -y
CauS e }‘ authors investigated th N e
S ete 1 Txgcohéles of low heat Cap?eld{ém one e
movapéfeghigman open juncrion 0;2 Tgligd :ohtainer 0.
or o i i i shin--wa. C : )
ggﬁer o jungtlon é?ilginitrigtion is descrl??g in
o T K d}?TEV aéa octhers {Avomnaya eéegizédjby
detail by Klrf;Z:g‘ The heat [.0W was'plcheﬂmocnuple
&, Nr 4, 382 ,1?7’i)ﬁeaging elements. Tne t“i;mpc%entio-
means o ELec?iiéa‘ed by means ©f fast automa;nawe ds
b weE%Prggl;:i;s O.&, covering tne whole scaig,
meters - Ciz 5

1 and 2.
> Results are shown or Flg. o a
o5 myv, in 1 8=C. 0
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n the flow. The amplitude variations with radius ‘
obhserved on Fips. 1 and 2 agree with the hypothesis that
the mapnitude of turbulent temperature pulsation ;s
[n*(.)})(wf; tonul Lo the mizing path length 1 and the tempera-
ture pradient, exeepl fhat the pulsations differ from
copo even In bhe certer of the tube and on 1ts walls.
Thermocouples uged were able to react to frequenciles up
to 100 cycles/sec without amplitude distortlon. Tl;ﬁp
poptstering device conld follow up to 20 c/sec. .
f'roguenc tos reglobered In Lhese toabka obviously did not
peprecent the whole spectyim of tc}mperat\.lro.pulsations,
and the aubhors plan to continoe investipgations uslng
stil)l more perfected § natruments with small thermal
inertin. ‘Yr. V. Nomofllov, M. N. I\rnql'dov, :anq Yu. N.
Pokrovskly holped bulld the experimental apparatus and
took part In measurcments. A. I. Leypunskily anq A. P:
Alekaandror gave advice and showed Interest In the work.
Thepre are 't Cisuves: and 2 Sovlet references.

SUBMI'ITED: Octobtier 1o, 1999
Cord f,’)/()

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6

AT T8 AR AT e S e g o

~SUBBOTIN, V.I.; USHAKOY, P.A.; GABRIANOVICH, B.H.

Hydraulic resistance tothe flow of a liguid about a bundle ;f:;;de.
Atom.energ. 9 00.4:308-310 O 160. (MIBA 13:
(Hydraulics)
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8L231
Investigation of Heat Exchange in a Turbulent 5/089/60/009/004/011/020
Flow of Mercury in an Annular Gap BOO6/BO70

experimental dimensions (1,000 mm, gap width 1 mm) was somewhat lower
The experiments ahowed first that the flextures of the inner tube
(d?/d1a1‘05) had a significant effect on the temperature field. This shows

that in designing heat exchangers the effect of channel deformations may

not be neglected, The most important results were obtained for the second :
experimental dimensions for which channel deformations could be ;><

practically excluded. Fig. 1 shows the temperature distribution along the

gap for q = 50u105kcal/m2°hour; Fig. 2 shows a comparison between the
experimental results and calculations according to gemi-empirical
formulas; Fig. 3 gives a comparison of the experimental results by the
present authors with the experimental results of other authors. The ex-
perimental results are summarized as follows: 1) For two-sided heating
of a gap with dz/d1f51009 and for equality of the heat flows from both

heat.emitting surfaces to the mercury, the heat transfer is about double

as much as for a one-sided heating (Fig. 2). Therefore, the use of the
hydraulic diameter dh as a characteristic dimension does not automatically

take into account the specialities of heat transfer to liguid metals for a

Card 2/3
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JENKEVICH, B. A., and REMIZOV, 0. V.,
on Critical Heat Loads

SUBBOTIN, V.I.,

"On the Effect of & Duct Geometry

at the Forced Motion of Water.!
Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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94 5000 (<7 1499) D234

AUTHORS ® _ﬂ_Sghl)o;AinPY.lﬁq, 1oraginoV, 1i.Khe and liomofiloV, Ye.V.
(1ioscov

TITLE: Measuring furbulent pulsations ot temperature in a
stream of 1iquid

SOURCE: Soveshchaniye po.teplo— i aassoobmente Hinsk, 1961.

'3

Tezisy dokladov I soobshcheniy (Dopolncniye), 38-39

PTEXT: Turbulent pulsati.ons of gemperature in the flou of
1icuid metal and water in a pipe were me asured. The z'm\pla..tude of
remperature puls rions O ; t Dlstrlbutn.on.,

£h the radius was

variation oL .
arees Wit

detcctcd ghich, in t : .
hypothesis + the mag i sulsati is rtional to
the 1ength © i i £ the averag-
ed remperatr ream the

intensity of of the mum-~
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ticasuring turbulent pulsations... D234 /D303

ber Re. liean frequency of the pulsations varies little with the

cross section of the stream. Temperature hHulsatious were found in

the layer at the wall of the pipe and in the wall. It is showmn

that the thickuess of the layer at the wall varies continually in

an accideatal manner, but the layer does not disappear coupletely.

1f therc is stationary cooling the process of heat trausfer through
the laver at the wall and the surface of heat exchange is quasi- /
stationary, Iuncrecase of mean frequency of the pulsations in the

wall and in the stream was found from zero values (Re < 2000) to
approximately 1 cycle (For Re = 2300) which indicates that a tur-
bulent regime of f£low_appears. [Abstracter's note: Essentially a
complete traunslation
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SAUTHORSE ﬁégbbotin, V.l., Thraginov, 1.Kn., Ivaqovskiy, Holie,
ol 'dov, 1., and ilomofiloV, Ye.V. (Hloscov)
. streams of

heat rransfer i

TITLE: ileat losS5 and furbulent
1icuid metals
SCURCE: 3oveshchaniye PO teplo- 1 massoobmcnue Hinsis, 196L.
Tezisy dokladov i soobshcheniy (Dopolncniye , 39-41
nt neat trans-

and furbule
rempera
etalse.

cat logs
ture ficlds in
The liquid

gs of h
{s of measurliig

Coefficien

PEXT
fer were determined on +he basls
streams of various alkaline and heavy 1iquid ©
wetals inventigated have a sufficiently wide raunge of neasurement

Abstracter's note: “izmcreniye” - probably a mispriut of "izmen-
Gniye' - changl variation of the eriterium ¥ = 0,005 < 0.05- V*/
Several exporinents rith measurement of remperature fields were

Turbulent pulsations of temperaturcs in the stread
+ 20% of the value of tempera-

made on waters
up to -

were found, Vhost !
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values of the numveT Pe. Data processing on -temperacture fields ob-
tained showed that the above ratio varies with the radius of the

pipe and depends on the criterium Re. The coefficient of turbulent
heat transfer wWas determined from

a/q
oo oW IO g (2)
ot cp¥ :
9§
The ratio of local heat flow «nd the flow at the wall was found .
from a relation obtained from the heat balance of an clementary V*/

volune of the liquid. In several experiments the coefficient of

heat loss was determined by the sameé methods, in which the thermal

contact resistance on the surface of hezt exchenge was taken into

. account. The experiments allowed the authors to make a sufficiently
clear distinction hetweel two processes vhich determine the heat
transfer to liquid metals. The first process, connected with mole-
cular and turbulent heat transfer, can He described by semi-empiri-
cal theories of heat exchange. oSuch heat traunsfer is described in

Card 3/4
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2) 4240
candidate of Technical gciences,

AUTHORS & ibragimoV, M.Kh.
Nomofilov, Ye. Ve Engineer, and
gubbotin, V,I.. echnical Sciences.

ﬁéat transfer and hydraulic resistance during helical

motion of a fluid in a tube

PERIODICAL: Teploenergetika: 1961, No. 7. PP: 57-60
the influernce of the additional B

TEXT: This article describes
turbulence caused bY helical motion of fluid in a tube., The tests
d out with water (pr > 1) and ligquid metal (pr& 1)
ductivity. Meas

poctor of T

TITLE:

were carrie

which were of different thermal con
made both of heat transfer and hydraulic resistance. he
made in & tube of steel 1 18H9T (1Kh18N9T)
i 3 finish

1 diameter, 102

of 12 mm jnterna
ere inserted twis

of class 5. Into this W
cause the helical flow.

50.5, 109.5 and 238 mm a
test results arée plotted in
sorrespond to a piteh of 50.5 mm an
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ght strip. It will be seéen that the
ix pitch dropped below 109.5 mm.
1 1Kh18N9T with

jon 680 mm long. The
n electric strip

d had pitches of 50.5

o used. Heat—transfer test
4, where the experimental
itch of 50.5 mm points (2) to 109.5 mm

Heat transfe

two pitches and the strai
resistance rose sharply a
The hea€~transfer tests were ma
an internal diameter of 12 mm an
latter was enclosed in a cerami
heater. The internm

5

points (1) correspond to a P .
peints (3) to a flat strip and points (&) to the tube without any
strip The influence of the twisted gpiral on heat transfer with
water may be allowed for by introducing a correction factor KEr
into Mikheyev's formula
Pr .25
Nu = 0.021 pe0*8 pr0 3 5;33‘> (%)
b o8

is given by the following expression*

The cerrection factor Kt
dgg \* _1 (5)
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Heat transfer and hydraulic resistance...E194/E155

where: dpy 1is the internal diameter; s is the pitch; and for
values .

0g =2 < 0.25 and 10% < Re < & x 10%,

A =113 x 10°; n=1lg m= 1.2

For tubes alone and with untwisted strips, Kp = 1. Formula (4)
gives satisfactory representation of the experimental results for
water, The results for liquid metal worked out in terms of the
Nu and Pe criteria are plotted in Fig.6. The two curves
correspond to the upper and lower ranges of heat-transfer
coefficients published for liquid metals. In Fig. 6, points (1)
correspond to a pitch of 50.5 mm, points (2) to a pitch of 109.5 mm,
points (3) to a straight strip, and points (4) to a tube without
strip. It will be seen that in the case of liquid metal which is
a good conductor of heat the increased turbulence due to helical
flow has no appreciable influence on the heat transfer,
There are 6 figures, 1 table and 4 references: 3 Soviet and
1 English. The English language reference reads as follows:
Ref.3: R.N. Lyon. Chem. Eng. Frogr. Vol.47, No.2, 1951.
Card 3/5
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An investigation of heat uptake by .-.- g{gz?éi;2000/009/006/008

that the oxides in suspension accumulate preferentially in the

he wall., It is also possible for the oxides to
accumulate in the corners of the duct. An approximate analysis of
heat transfer in a rectangular duct gives the following expression
for the temperature distribution on the internal surfaces of the

layer near t

walls?

te = %o « v 21 b, 2o M2

Y — A - £| Pe, 5 I, = T —_—, (5)
qda 1 d3 (13 d3 d3 d) )\1

is the temperature of the heat-transmitting wall

where: tw(X: v¥)
of the duct; tg is the temperature of the heat transfer medium at
ic thermal f£1lux through the

inlet to the duct; aq 18 the specifil
wall averaged over the surface; dy 1is the equivalent diameters;
A1, Mg are coefficients of thermal conductivity of the liquid and
wall respectively; x 1is the coordinate of the length of the duct;
y is the coordinate of the width of the duct; 2 is the
coordinate of the height of the duct; 61 1is the thickness of the
heat—transmitting wall; b2 is the thickness of the end wall;

is the height of the. section.

2290
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A great deal of experimental data and calculations would be
required to determine the functional relationships. HoweverX, the
authors have made a series of experiments on heat transfer in
rectangular ducts and some of the results are given in this
article. The heat transfer medium used was mercury of 99.9%
purity. and it was filteresd whilst in circulation. The experi-
mental section was 2 duct of section 50 x 11.8 mm, 1000 mm long,
made of steel 1%18%9T (1Kh18N9T). Electric heaters were provided.
Thermal losseés on the experimental section were not measured or
compensated put it is estimated that they were less than 1% of the
applied thermal energy. 1n tests made with heating from two sides,
the specific thermal fluxes through each of the heat—transmitting
walls were the same to within 2 - 3% . The heat input was compared

- with the jncreased heat content of the mercury in the ductj the
average difference was + 2%, It was not possible to detect
temperature variations over the length of the duct. Fig.3 shows

experimental data on variations in the wall temperature
distribution across the width of the duct with heat applied from
both sides for the various values of pekle's number indicated:

card 3/6
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altogether clear why in the present case the experimental data for
the mean heat-transfer codefficient in a rectangular duct are in
good agreement with theoretical calculations. The coincidence may
apply only to this specific case. The demonstration of relatively
high irregulgrity of temperature across the width of the heat-

transmitting wall is of considerable importance in reactor design.

It is necessary to make further investigations of special features
rectangular ducts, so

of local heat transfer and hydrodynamics in
as. to develop methods of calculating the temperature,distribuyion

in such cases. . :
There are 7 figures and 8 references: 5 Soviet and 3 English. 7(
’ . *

The English language references read as follows:
Ref.l: as quoted above.

- Ref.2: as quoted above. ' .
Ref.5: B. Lubarsky, S.I. Kaufman, National Advisory Committee for

Aeronautics Report 1270, 1956.
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Investigation of heat > B117/E209

gections On the pipe surface; twelve copper-oonstantan thermocouples insu-
1ated with vinylflex were mounted. The soldered junctions of the thermo-
electric cells were ~0.2 mm under the neat exchange gsurface. Water temper-
neasured at poth the outflovw and inflow end of eveTry cell. The
g was measured by means of & 1ow-resistance
potention (PPTN-1)-t¥yPes witn an M25/4 (M25/4) mirror
galvanometer. eries of tests were made with a pipe pundle with 8
central steel pipe€- n the first ser the heat exchange with specific

neat currents or 64 103 and 94.2 3 2 - . th all pipes neated
was measureda The gecond geries 8¢€ of the

the h
jackst heating of all
pipes upo gated with
tne central pipé on . 94.2 ° 103 kcal/m? ° uT- In
i ith a coP tral one was heated; heres the
103 kcal/m? comparison of the experi-
suggested by M. A MikheyeV (Sbe. "Teplootdacha
i teplovoye modeliroveniye’s 12d4. AN SSSR, 1959) for round pipes showed
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that the experimental points excecd this function by 20 - 405, The gpread
of the experimental pointy increased due to corraction (Prr/Prw) which ac-

counts for the variation of physical paramsters of the liguid in the cross
gection of the canal. btained by heating the central pipe only and
by heating all pipes in the bundle were connected by 2 gatisfactory relation.
£ the jacket hardly changes the heat exchange in the central cells.
he possibility of extending the obtained resul;s to bundles with
0,84, 1
g BT

5 gives a good

a large pumber of rods. Formula (6) Nuf = 0.0205 Re

approximation to the experimental points. The calculated Reg and Nug charac-
teristic numbers differ in the range concerned by 7 % at most. The results
were compared with those of other suthors. The errors in measuring the heat
exchange coefficient were estimated. Capacity was determined with an accura-
cy of & 2%, The geometrical errors i t exceed i1%- Temperature was
measured with an ascuracy of x0.1 C. The erroTs due to the correction error
with respect to the installed thermocouples did not exceed i?% in measuring
the temperature gradient between wall and liquid. The calculated maximum

errors on measurement of the heat exchange coefficients in the investigated
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Investigation of heat ... B117/B239

range of Re numbers amounted to +\8 - 15)% for the steel pipe and to
+(7 < 11)% for the copper pipe. Mention is made of A. S. Sinel’nikov, A. P.
Salikov, Ya. L. Polynovskiy, and K. I. Belyakov. There are 5 figures and

~

10 references; 7 Soviet-bloc.
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AUTTORS Subbotin, V. 1., Ibragimov, M. ¥n., Ivanovsziy, M. Ie, /

“Irnol'dov, . L., Nomofilov, TYe. V.
TITIE: Turbulent hea’ transfer in a flow of lisuid metals

PERLCDICAL: Atomnaya energiya, V. 10, no. 4, 1961, 384-386
TZX7t The modern theory of turbulence does noi permit an analytic . ’ T
Jetermination of a turbulen: heat transfer in a flow of liquid matter. As ‘
shovn by the present study, the gemi-empirical theory of heat transfer
. ich makes use of the analogy of heat trunsfer and momentum trensfer,
mgizen it cossivle to perforn such studies. This can be proved by neasuring
‘no temperature fields in liguid metals. On account of tne high thermal
cominctivity of liquid metals, the temperature drop is not limited %o a
sviw . lamincoted layer like in ordinary liquids but extends to the turbulent

ilartinelli was the first %o apply the theory of hydrodynamical

ar heat conducti-

anclogy to liquid metals, tnking into account the molecul

aAcn
CO& 0
.

t: in the turbulent core of the flow. Calculations were based on the
gimpiion that the ratio of the. coefficients of
]

turpulent heat transfer
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:
. ) :“
k
|

and »f momentum trhnafer (t /g ) were independent of the radius znd tne

flov velocity. Li n has- de“ived a-general equatlon for the heat-iransfer
coelfficient in a tlube:
4
[§2)

I‘«u g<1+e_p,-\gd§

-

)

where § = r/ro and, using the results of Maruinelli with. %==Ea/ =1,

‘ he covtuined Nu=17 +O.O25Peo'8. llartinelli's. and Lion s cssumption that

F=1 h:3 not yet been confirmed exgerlment 1ly. Voskreserskiy, Deissler,
Jenkinc et ¢l. have found e:perimentgll tnat ¢ was much smaller than 1,

HATIEH R IIR B R RN 991 GEEnR

e,

On the bacic of measurementrs of the temperature fields in flowing water and

ilotving ligquid metals, ' the zuthors have rade an attempt tc determine the
turtalent heat-transfer coerficient and & for liquid metals, and io study
the offeet of the thermal conduciivity of the metals on these quantities.
The former quantity was calculated from the equation
T .
a/q, T,9, 4

: €= oo -8 (3. .
Card 2/7 & 2t/ et ‘
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L The rutio of the local heatl flom to the heat‘flOW~on the well mag found
: from the equation

.o /3 —‘“‘—[(4 257251nJ)§A-2 5§ 23(1-§2\1n(r/J)]

The temperature gradients desermined by graphical methods make i% possible
tg calesulate &, from EQ. (3). Fig. 1 shovs the dlctrwoutﬂon of E; acrosd
the tube cross section. & LTrows with increasing distance from the wall
. and wish increasing Re number, wherefrom it follows that €, #0 in the
center of the tube. The curves shown in Fig. 1 fold for a heavy metal.
The €,(¢) curves faken for alkalihe metals show & S}mllar course, but f .
* the maximum io hazdly marked at high Re numbers. Fig. 2 shows the experi~:
i nnnuu‘ curves €o/&=£(%) (continuous lineg) as compared with those i
: calculated accordfhg +6 Lion (------) and those obtained for heavy metal
L) qri allaline metal (B) according to Vosk cresenskiy (----- Y. 4
rison belvieeny ‘measured and theoLetlmﬂlydeuermlqed temperature fields
. 5) shows unat the assumption ¢ = 1 increases the influence of i
nlent heat ais;er at small Re numbers but reduces it at high Re
wers. According to the Re number, £ is thus higher or lower than 1.
I

]
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Turoulent heat...

Fij. 4 shows ¢ =f(Re) at [ =0.8 for water (o), alkaline metal (a2}, and

heavy metal (o). There are 4 figures.

SU3LITTED : July 14, 1960
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2/ 5&9 0 v. I Ibragimov, M. Kh., 1vanovskiy, M. ¥.,
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AUTHORS: %;g§§ﬁ%2;, L ﬁ:. Nomnfilov, Ye. v.

f f etals in tubes
Heat transfer with a turbulent flow ol ligquid meta
TITLE: e transf
i 11 1961, 133-139
PERIODICAL: Atomnaya enargiys, v. 11, no. 2, 961, 1

T i ith a
r acurting Wit

This is a reper: on & study of heat ti&?SIiﬁ ?“}83 i %n Lh 2 nge of

o oule flow of 1iquid aikals and haavy mesals b I e itrer

turbulest flew © S Saalt +5 -r neat tranafer i3 l:gui 1 ;

Pe 102.10%, axparimental da*ta c-n heat tz BT esses T re
= 10°- . 2XEE ve whrie be gUCUES e twe ol Jraten
~iderably; shsy may oh tas thﬂ' be & ed O a0, (2

conald?Labxia Hf ﬁh T~ 0.025 1205 (1) and Nu = E,,t 9;5 4 peon (20

- ize: R TR p o feianes Ty SWO ‘

vhaTaOvErAz l*;irﬂinad she heat-4ranstar moeffizien s LR e tnoe

The authors (a$, T ;;.”ve field in the flecw of ligqu:d me,iL,h 1lq;id el

wring thsz tempsrat-s. T dranie e ke . eal

Doamaring ;ha ";5 Lemperature arndi the zegan tcfpa_a.,:(rpl the 11aure Yoren

peasuritg JthW,‘; 11r1par+a1 52 LU sravers=4d DY the meta +g_ e a:

s 4 ~ar ) ] s, 12 2ic - - - . . .
bt o RO ﬂhi ;fI P;*a-*eriS‘ 2z 2f “he experimavta, getup
s otopid The -<haras™ “. 23
bottom tc¢ tCPpi-

follrws:
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Hazut tranglfer with o tarbalent . /
Pars Part -
steal
3ho] sheel
tube material ‘;:éHUT A
' : ¢
{-KnigNot {<¥h*8H9T)
Z4 mm
2 mm s
outer *ube diameser 1?-*hm— A
inner tube diameterl 1.1 omm
distance between tube 66 na 085 a
inlet and thermocoupi? R mﬁ o0 e
length of part wish heat transier 2174
distancze tesween beginping ot 016 o 205 oo
heated part and thermeioup.e 076

j$B S m"l" iumel Zou le v T erve Lo me ure uhe
> 3 ( o3 S) lla ser d as
All thImOCOU e cnxoie p

P -
i ‘ ~y-iet of the test tubdus,
iqui £3]1 at the inlet ana “u-le
temperature of the liquid mestal

i ted on & rlatinum - platinum rhodium ther:}m:ouple° Theoe%eut;;z
e e poas ? bvﬁﬁj*n‘ir wattreters of ascuracy index Oq21and 09
o Tabe mia??rcda*j‘a;;:vm;asured by magnetic and tnrottle flow mefer:.
e ?ate.o; :ne mj;ai 'f:*ﬂ;ucuslv pQrified frop sxides (Oﬁgﬁin serten
ghSQaékgégdmgfaé:i;ﬁij,dgéé‘éo the heavy metals (oxygen con
a = A 3
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Heat transfer with a turbulent ... B°0Z/B20"

“’1O~3% by weight). The temperature in the flow was measured with mebile
thermozcuples on 3-12 fixed points. Sp sial small-size +hermoczcurples
served to measure “he temperature fields; the results of these measurements
were in gocd agreement with those salculated by Lyon's theory. The wall 3
temperature was determined by extrapolation of the temperature profile fer

the wall. The mear temperature of the flowing liquid metal was calculatved

from the fcrmula I

I
> o} s - .
o ous., rdar / U-dr, whers U = 5.5 - 2.5 1r,
Ll +1Q

«

ributzon law; (y =
he measurement of

[

y  was taken as the velz:is
Nusselt numbers resulting [
are in good agraement | 1
authors. They are

Pe = 100-72.,000.

£.0.4 mm). Ths
emrerature fizlds

» reguits of other

r. the range

0 Ea/%v =

and irndependans of P2 but redically ;x(
small Pe, larger than unity for large

of *he thermal ¢
2ilts cttained by the

constan% sver the
variable, and smal
Pe., The second me
+he heat-*%ranzfar
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LUT IOR3: zenkevich, BeA Remizov, 0.Ves Subbotin, V.I., (Moscow)
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TITLE: Influence of the channel gaomeiry on eritical thermal stresset in
rorced water flow

3O0URCE: Teplo- 1 messoperenos. 4. 20 Teplo- 1 massoperenocs pri razovykh 1
khimicheskikh prevrasbﬁﬁniyakh. £d. by A.V. Lykov and 3.H. Smol'-
okiy. Minsk, Tzé-ve AN B3SR, 1962. 106 ~ 111

TELT: The pehavior of COTNErS roraed by two adjacent ribs or & rib andé

uel element in nuclear power reactors has been studied under the
atlempted 1}tin &

+re body of a ©
conditlions of crv
tubular channel with an
the sides atb the top of whicn are con

plate has been welded to the corne
cnannel with rounded—off corners.

and 1/dequ vas about 42 in the former
roiling occurred always &t the top

jtical boiling.- The 4
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Influence of the channel gecmetry on critical thermal.. AD 9/a126

any case, at the corner. 2 Chromel-Alumel thermocouple has been used o estab-
lish the cnset of critical boiling which worked in combination with a i'ast-elec-
tron potentiometer and has been welded to the outer triangular tubing «t the
coraer (15°) or at one of the corners of the rectilineap tubing 4 to 5 mm below
the upper feed line of flow. SZxperiments were performed on the eritic:l theimal
stresses at pressures between &0 and 170 at for the triangular and betreen 60
and 150 for “he reciilinear tube. The velocity of water flow in hoth channels
was about 1 to 6 m/sec, and underheating At, = 2 - 50'C. Experiments on tre
rectilinear channel were carried out atwalues of the conjJugate radius F of 0.5
and 1.6 mm. No difflerences in depr were found in the investigated range of perame
eters. Frum the data on the critical thermal stresses in cireular tubtes & cen-
siderable difference in Ger 1 established for the tubss compared at €0 at which
decrenscs ing pressure, but {acreases with increasing veloclty of
watar : orua ress decreases considerably in the presence of cIrners
{15 and 90 ISR, i1 of curvature of 0.5 4o 1.00 mm at the corner of the fu-
el-eloment su-fac the influence of the corners on Qop depends on the water

flow. ‘ ligure and 2 tables.
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AUTHORS: Sub i ., Doctor of Technical Sciences,
Toragimov, M.Kh,, Candidate of Technical Sciences,
Nomofilov, Ye.V,, Engineer

TITLE: Measurement of turbulent temperature pulsations in a
fluid stream

PERIODICAL: Teploenergetika, no.3, 1962, 64-67

TEXT: Experimental study of turbulent temperature pulsations
provides a better understanding of the internal structure of the
stream and the mechanism of heat transfer under turbulent flow
conditions.  The test fluids were water and liquid metal; the
apparatus is described, The authors established that with a
variation in the Reynolds number there was a change in the

temperature profile and the amplitude of pulsations and that the

characteristic of temperature pulsations, in the region of
maximum amplitudes, was the same for both fluids tested,
although their thermal conductivities differed by a factor of 20
or 30. There was also a noticeable difference between the

Card 1/%
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Measurement of turbulent ...

distributions of pulsations along the pipe diameter for botih

liquid metal and water. In liquid metals, which have a fairly
smooth change in temperature gradient over the pipe cross-section,
maximum pulsations occurred halfway between the wall and pipe
centre; whilst in water, which has a greater change in temperature
gradient in the poundary region, maximum pulsations were observed
in the immediate proximity of the pipe wall, When the Reynolds
number was increased, the region of maximum pulsations was then
displaced tcwards the wall, because the temperature profile in the
fluid stream changed due to an increase in turbulent thermal
conductivity. With a rise in Reynolds number, the shape of the
temperature profile for liquid metal approached that for water.

The authors introduce a new concept which they call "intensity of
temperature pulsations" and which is expressed by the ratio of

the rms amplitude to the temperature head. This expression
changes over the cross~-section of the pipe in the same manner as
the rms value of the amplitude (Fig.2). With the increase in
Reynolds number from 2 Xx 104 to 2 x 10”7 the intensity of .
temperature pulsations falls at all points in turbulent -J
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flow (Fig.3). Thus the maximum value of intensity of

temperature pulsations must be in the Re region of 2300 to
20000, since pulsations do not occur in laminar flow, In
addition to the temperature pulsations in the turkulent core of
the stream, there are also pulsations in the immediate proximity
of the wall, in the laminar layer and in the pipe wall itself.

The variation in mean frequency of temperature pulsations, in
fluid stream and pipe wall, with a chenge in Re number, is

also given, There are & figures and 5 references: 4 Soviet-bioc
and 1 Russian translation from non-Soviet-bloc publication.
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AUTHORE : Alekseyev, G,V., Engineer,
Zenkevich, B,A.,, Candidate of Technical Sciences,
Subkbotin, V.I., Dactor of Technical Sciences, Professor
TITLE: An investigation of heat transfer when water in tubes

boils with bubble formation
PERIODICAL: Teploenergetika, no.4, 1962, 74-76

TEXT: Although a good deal of experimental data has been
accumulated on heat exchange when water boils in tubes, there are
considerable differences between the results of various authors
and little work has been done on heat transfer at high steam
contents., The present work was undertaken to fill the gap. /*/
The experimental section consisted of a pure nickel tube of

12 mm o.d. with a wall thickness of 1.5 mm, electrically heated
and with an effective length of 700 mm, The incoming water
could be heated either to some definite temperature below the
saturation temperature or to a given steam content, Tests were
made with the pressure, the specific heat flow and the rate of
flow of water (by weight) maintained constant, and the input heat

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6"



"APPROVED FOR RELEASE:

S I

‘0_8./_26/2‘000 CIA-RDP86-00513R001653720001-6

T R P B

SREHEA R AT TR T SR W SR T B

5/096/62/000/004/001/001
An investigation of heat transfer ... E194/E455

content of the water was determined which gave a set value of
steam content in the experimental section. Tests were made with
boiling with bubble formation at pressures of 30, 60, 100 and

150 atm with flow rates of 250 _to 2000 kg/m2 sec, with specific
heat flow rates up to 0,6 x 106 kcal/m2 hour and steam contents
by weight up to 90%, The maximum error of determination of the
steam content o ranged from + 20% at a pressure of 30 atm

to + 50% at a pressure of 150 atm. The error rises with increase
in pressure, because at higher pressures the temperature drops are VJ/
smaller and the possibilities of error are greater, Forced flow
was used and it was found that neither the rate of circulation

nor the initial value of the steam content had any influence on
the process of heat transfer and, with well-developed surface
boiling, the heat transfer coefficient was entirely determined by

the specific heat flux and the pressure. The influence of
pressure on the heat-transfer coefficient can be allowed for by
a criterion Kp. The following empirical formula was derived for

heat transfer to a steam/water mixture during boiling with bubble
formation:
Card 2/3
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a = O,lKIO)°3ll*qo°7 (lf)
where - .104 (5)

K, =
Vol - M

4 .~ the heat transfer coefficient; gq - the absolute pressure,kgﬁmﬁ
o - the surface tension, kg/mj; Y', Y" - the specific gravity of V4V
water and steam on the saturation line at the given pressure, kg/m3,
The maximum deviation of experimental points from this relationship
does not exceed + 30%. Results calculated by Eq.(4) are in good
agreement with those found by other authors for the case of

developed bubble type boiling in water initially below the

saturation temperature, The relationship between the heat-

transfer coefficient and pressure and specific heat flow is of the

same form for boiling with developed bubbling in tubes as in

bulk boiling. There are 7 figures,
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AUTHORS: Subbotin, V. I.; Minashin, V. Ye.; Deniskin, Ye. I.

TITLE: Heat transfer in flow across banks of tubes
SOURCE: Teplofizika vy*sokikh temperatur, v. 1, no. 2, 1963, 238-246

TOPIC TAGS: heat transfer, liquid metal, transverse flow, reactor
coolant, heat =xchanger, coolant, thermal conductivity

ABSTRACT: A brief review is presented of heat exchange research on
transverse flow of water and liquid metal over bundles of tubes,
carried out at the Fiziko-energeticheskiy institut (Physics and
Power Engineering Institute) in 1958--1962. The measurement pro-
cedures are briefly described. The results are summarized as fol-
lows: 1. The wall temperature of the heat-releasing tube varies with
time and the temperature pulsations are due to instability of liquid
flow. 2. The average heat transfer coefficient for pure liquid
metals can be calculated accurate to #30%, for a wide rsnge of dif-
ferent tube-bundle geometries, from the formula Nu = Pe"*~(Pe = 150--
7,000), where the average velocity is calculated in the narrow sec-
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tion of the bundle, and the linear dimension is chosen to be the
tube diameter. 3. The relative temperature profile varies litcle
over the perimeter of the tube with variation of the bundle geomeiry
and rate of coolant flow. 4. The wall temperature pulsations are
assumed to be due to instability of some layer next to the wall. 5.
The temperature pulsations depend strongly on the bundle geometry.
6. The relative pulsations depend little on the velocity. It is

therefore :ecommended that until more detailed research is made

each individual bundle be characterized by the maximum temperature
pulsation. 7. The temperature pulsations depend linearly on the
heat flow when the physical properties change little. 8. The tem-
perature pulsation frequency increases with increasing velocity and
ranges from 0.01 to 5¢ps. 9. Below 0.5 or 1 cps the temperature
pulsations depend little on the tube material and vary little over
the thickness (2 mm). 10. Insulating films affect temperature pul-
sations with frequencies lower than 0.5 cps little, and the tempera-:
ture gradient changes in this case by a factor 2--3. 1ll. The charye
acter of the temperature pulsations depends strongly .on the bundle
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geometry and on the velocity. 12. The absolute values of the.

temperature pulsations are nearly the same for flow of water or
liquid metal. Orig. art. has: 6 figqures, 4 formulas, and 1 table.

ASSOCIATION: Fiziki-energeticheskiy instltut (Physics and Power
Engineering Institute)
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